Background: Epithelial-to-mesenchymal transition (EMT) has a central role in cancer progression and metastatic dissemination and may be induced by local inflammation. We asked whether the inflammation-induced acquisition of mesenchymal phenotype by neoplastic epithelial cells is associated with the onset of mesenchymal stromal cell-like immune-regulatory properties that may enhance tumour immune escape.
cancer cells may overcome specific immune responses or even take advantage from the immune reaction for their own survival and growth. However, there is a number of evidence in favour of this link. For instance, the upregulation of some EMT-inducing factors, such as Snail1, may induce the expression of pro-inflammatory interleukins (IL-1, IL-6 and IL-8) (Ge et al, 1999) , but at the same time it may trigger some immunosuppressive mechanisms based on inhibitory cytokines, regulatory T cells, impaired dendritic cell functions and resistance to cytotoxic T cells, thus accelerating the onset of cancer metastasis (Kudo-Saito et al, 2009; Grivennikov et al, 2010) . In addition, some cancer cell lines may downregulate in a TGF-b-dependent manner a number of effector molecules in CD8 þ T cells, such as granzyme B, perforin and Fas ligand (FasL), thus suppressing the generation of cytotoxic effector cells and favouring the expansion of regulatory CD4 þ T cells (Joffroy et al, 2010) . Finally, cancer cells may upregulate indoleamine 2,3-dioxygenase (IDO) enzyme and therefore drive effector lymphocytes (mainly T cells) towards either cell cycle arrest or apoptosis (Uyttenhove et al, 2003; Muller et al, 2005; Lob et al, 2009a) .
To better clarify the relationship between EMT and immune escape, we investigated how neoplastic cells interact with the immune effector cells (T, B and NK cells) before and after EMT induction in epithelial cancer cell lines through inflammatory priming. Our work hypothesis was that the inflammation-induced acquisition of mesenchymal phenotype by neoplastic epithelial cells could be associated with the onset of immune-regulatory properties commonly displayed by mesenchymal stromal cells (MSCs) following inflammatory priming, including IDO activation (Krampera, 2011) , thus enhancing the possibility of tumour immune escape. In other words, MSCs and cancer epithelial cells undergoing EMT in a inflammatory microenvironment could share a common pattern of regulatory mechanisms favouring their survival.
MATERIALS AND METHODS
Cell culture and EMT induction. A549 cells (lung adenocarcinoma), MCF-7 cells (breast cancer) and HepG2 (hepatocarcinoma) cells were grown at 37 1C in 5% CO 2 atmosphere in DMEM (Sigma-Aldrich, Steinheim, Germany) supplemented with 1% Penicillin/streptomicyn (Invitrogen, Pasley, UK) and 10% fetal calf serum (Invitrogen); this culture condition represented the control (CTRL).
EMT was induced by the supernatant derived from a one-way, 1 : 1 E/T ratio mixed lymphocyte reaction (MLR) in fresh culture medium or by adding the combination of TGF-b (10 ng ml À 1 ), interferon-gamma (IFN-g) (10 ng ml À 1 ) and TNF-a (10 ng ml þ B cells and CD56 þ NK cells were purified from peripheral blood using appropriate negative selection kits (Miltenyi Biotec, Bergisch Gladbach, Germany) with at least 95% cell purity, as evaluated by flow cytometry. Proliferation of stimulated B, T and NK cells in co-culture with cancer cells was evaluated at day þ 4 (B cells) and þ 7 (T and NK cells) by means of CFDA-SE dilution method (Invitrogen), as previously described. Ratio between effector cells and cancer cells were 1 : 1 (NK or B:cancer cells) and 10 : 1 (T:cancer cells), according to previous setting experiments ( Di Trapani et al, 2013) .
All effectors were labeled with CFDA-SE (5 mM) and then cocultured with irradiated cancer cell lines (7000 cGy). At the end of co-culture, only viable lymphocytes identified as CD45 þ and Topro3 À cells were analysed. The mechanisms leading to proliferation arrest and apoptosis induction of immune effector cells were assessed by adding a specific IDO inhibitor (L-1-methyl-tryptophan (L-1MT), Sigma-Aldrich) (1 mM) to the co-cultures after T-cell stimulation and by evaluating FasL expression by flow cytometry and enzymelinked immunosorbent assay (ELISA).
Pro-apoptotic properties of cancer cells. The viability of T, B and NK cells co-cultured with irradiated cancer cell lines (7000 rad) was assessed by flow cytometry using the Annexin V/PI Kit (Miltenyi Biotec). Effector cells were recognised on the basis of their positivity for anti-human-CD45 and characterised as viable
T regulatory cell subsets. The presence of T regulatory cells subset was evaluated with the following antibodies: anti-CD45 PerCP (Miltenyi Biotec), anti-CD4APCH7 (BD Bioscence), antiCD8PECy7 (BD Bioscience), anti-CD25FITC (Miltenyi Biotec), anti-FoxP3PE (Miltenyi Biotec), and anti-ki67Alexa647 to track proliferation (eBioscience, San Diego, CA, USA).
B regulatory cell subsets. (Figure 1 ). The combination of the three cytokines as well as TGF-b þ TNF-a were mostly effective in inducing EMT. The effect of each cytokine alone or in combination with the others is described in Supplementary Figure S1 . In particular, A549 cancer cells showed a significant transcription enhancement of snail1 and snail2 genes and downmodulation of cdh1 gene (E-cadherin) expression following both MLR and MIX treatment. Vimentin transcript levels were significantly upregulated only with the MIX treatment ( Figure 1A , left panel). At the protein level, flow cytometric analysis showed the significant reduction of E-cadherin expression and upregulation of ICAM-1 and HLA A, B, C proteins following MLR and MIX treatment. Again, vimentin protein was upregulated only with MIX treatment. No significant difference in HLA-DR protein expression was found ( Figure 1A , middle panel). EMT-like morphological changes (from cubblestone to isolated cells), E-cadherin protein loss and vimentin upregulation were confirmed by in situ immunofluorescence ( Figure 1A , right panel).
Similarly, MCF7 cancer cells treated with either MLR supernatant or cytokine MIX combination showed a significant increase of snail1 and snail2 transcripts, as compared with normal culture conditions. Vimentin and zeb1 gene expression was significantly upregulated only with MIX treatment while cdh1 gene expression was not changed ( Figure 1B, left panel) . At the protein level, both MLR and MIX treatment induced the significant reduction of E-cadherin expression, whereas ICAM-1, HLA-A, B, C and HLA-DR were upregulated ( Figure 1B, middle panel) . Again, EMT-like morphological changes, E-cadherin protein loss and vimentin upregulation were confirmed by in situ immunofluorescence ( Figure 1B, right panel) .
Finally, HepG2 cancer cells after MLR and MIX treatment showed a significant transcription enhancement of snail1, zeb1 and vimentin genes. Snail2 was upregulated only with MIX treatment, while CDH1 gene expression resulted downregulated only with MLR treatment, having MIX the opposite effect ( Figure 1C , left panel). Flow cytometry showed a significant E-cadherin downmodulation and ICAM-1 expression increase after both MLR and MIX treatment. Vimentin protein upregulation was significantly higher with MIX treatment. The expression of HLA-A, B, C and HLA-DR was not changed by the treatments ( Figure 1C MLR-or MIX-priming, were co-cultured with stimulated NK cells (Figures 2A-C) . At the end of co-culture (day þ 6), NK cells were analysed by flow cytometry to assess viability (left panels) and proliferation rate (right panels). NK cell-mediated lysis of cancer cells was also assessed, without showing significant changes between basal and EMT conditions (Supplementary Figure S2) . NK cell viability after co-culture with A549 cells at basal conditions (CTRL) was higher (78.3 ± 5.5%) than using NK cells alone (60.3±10%) (Figure 2A, left panel) . However, in co-culture conditions with MLR-or MIX-primed A549, NK cell viability decreased significantly and reached comparable levels to the condition with NK cells only (MLR-primed: 65 ± 1.2%; MIXprimed 66±2.0%; Figure 2A , left panel). Viable NK cell proliferation was also assessed by flow cytometry (Figure 2A, right  panel) . The co-culture with A549 cells at basal conditions increased NK cell proliferation (163 ± 17%, as compared with basal proliferation values normalised to 100%). However, when cocultured with MLR-or MIX-primed A549, NK cells proliferated significantly less than in the co-culture with A549 at basal conditions (MLR-primed: 114.2 ± 1.5%; MIX-primed: 89 ± 14%).
NK cells in co-culture with MCF7 did not show significant changes in viability in any of the culture conditions (NK only: 60.3±10%; MCF7 CTRL: 68±19.6%; MLR-primed: 59.6±13.0%; MIX-primed: 53 ± 20.0%; Figure 2B , left panel). By contrast, the proliferation of viable NK cells in co-culture with MCF7, both at basal conditions (CTRL) and with MLR-or MIX-primed MCF7, was reduced as compared with the condition with NK cells only (MCF7 CTRL: 89 ± 14%; MLR-primed: 52 ± 2.8%; MIX-primed:
46±5.4%; NK cells only: 100%; Figure 2B , right panel). NK cell proliferation was also significantly reduced by both MLR-and MIX-priming as compared with the co-culture with MCF7 at basal conditions ( Figure 2B , right panel).
NK cell viability did not change significantly when cells were cultured with HepG2 at resting conditions and after MLR priming (NK cells only: 60.3±10%; HepG2 CTRL: 60±5.5%, MLR-primed: 48 ± 7.9%) but decreased in co-culture with MIX-HepG2 cells (MIX-primed: 42±4.5%) ( Figure 2C , left panel). Viable NK cell proliferation, as assessed by flow cytometry, was higher when NK cells were co-cultured with MLR-or MIX-primed HepG2, as compared with the condition with NK cells only (MLR-primed: 146.6±20.2%; MIX-primed: 146±21.6%; NK only: 100%; Figure 2C , right panel). No significant differences were found among the three co-culture conditions of NK cells with HepG2 cells (HepG2 CTRL: 113 ± 14.4%; MLR-primed: 146.6 ± 20.2%; MIX-primed: 146±21.6%; Figure 2C , right panel).
Cancer cell effects on B cells following EMT. A549, MCF7 and HepG2 cells, either at basal conditions or after EMT induction with MLR-or MIX-priming, were co-cultured with stimulated B cells. At the end of the co-culture (day þ 4), B cells were analysed by flow cytometry to assess viability and proliferation rate. In addition, the presence of B regulatory cells (CD56 A549 CTRL: 57.6 ± 2.5%; MLR-primed: 61 ± 6.2%; MIX-primed: 56.6 ± 3.4%; Figure 3A , left panel). Viable B-cell proliferation was higher in the presence of cancer cells but not significantly different in the three co-culture conditions (B cells only: 100%; A549 CTRL: 203±12.2%; MLR-primed: 165±32.3%; MIX-primed: 166±33.9%; Figure 3A , middle panel). In addition, no B regulatory cells were found in any of the culture conditions ( Figure 3A , right panel). The viability of B cells was significantly affected by the coculture with MCF7 cells (B cells only: 87.6±2.0%; MCF7 CTRL: 28.6 ± 5.5%; MLR-primed: 16 ± 5.7%; MIX-primed: 7 ± 5.3%; Figure 3B , left panel). In addition, the treatment of MCF7 with MLR-and MIX-priming significantly increased the percentage of preapoptotic and dead B cells, as compared with MCF7 in control conditions ( Figure 3B, left panel) . The effect of MLR-and MIXpriming was also evident by analysing viable B-cell proliferation (B cells only: 100%; MCF7 CTRL: 99 ± 3.2%; MLR-primed: 86.2±3.8%; MIX-primed: 72.1±4.3%; Figure 3B , middle panel). On the contrary, no significant differences were found by comparing the condition with B cells only to B cells co-cultured with MCF7 CTRL. Finally, a significant increase in B regulatory cells was found in the co-culture condition of B cells with MCF7 only after MIX-priming ( Figure 3B, right panel) .
No significant differences were found in the viability of B cells alone or in co-culture with HepG2 cancer cells in any of the culture conditions (B cells only: 87 ± 2.0%; HepG2 CTRL: 89.9 ± 4.6%; MLR-primed: 91.6 ± 2.89%; MIX-primed: 92.4 ± 1.56%; Figure 3C , left panel). The analysis of viable B-cell proliferation did not show any significant difference among the different co-culture conditions (CTRL, MLR, MIX) but instead revealed that HepG2 cells, regardless their EMT status, strongly supported B-cell proliferation (B cells only: 100%; HepG2 CTRL: 275.3±21.6%; MLR-primed: 298.6 ± 26.5%; MIX-primed: 304.6 ± 36%; Figure 3C , middle panel). No B regulatory cells were detected in any of the culture conditions ( Figure 3C , right panel).
Cancer cell effects on T cells following EMT. A549, MCF7 and HepG2 cells in control conditions and MLR-or MIX-primed were co-cultured with stimulated T cells ( Figures 4A-C, respectively) . At the end of the co-culture (day þ 6), the immune effector cells were analysed by flow cytometry to measure cell viability (left panel) and proliferation (middle panel). In addition, the presence of T regulatory cells (
The viability of T cells alone or in co-culture with A549 cells did not change significantly among the different conditions (T cells only: 74.4±2.4%; MCF7 CTRL: 44±15.4%; MLR-primed: 51 ± 22.2%; MIX-primed: 58 ± 18.2%; Figure 4A , left panel). On the contrary, the proliferation of viable T cells was dramatically affected by co-culture with A549 (T cells only: 100%; A549 CTRL: 51.5 ± 2.9%; MLR-primed: 16.1 ± 4.6%; MIX-primed: 10.4 ± 7.5%; Figure 4A , middle panel). The proliferation of viable T cells was also significantly reduced when T cells were co-cultured with A549 after MLR-and MIX-priming ( Figure 4A , middle panel). The analysis of the different T-cell subsets in co-culture with A549 did not reveal any significant change in the balance of T CD4 þ , CD8 þ and T regulatory cells among the different culture conditions ( Figure 4A , right panel).
In the presence of MCF7 cells, T-cell viability did not change significantly (T cells only: 69.5±10%; T cells in co-culture with MCF7 CTRL: 48.6 ± 4.5%; Figure 4B , left panel). However, after MLR-and MIX-priming, T-cell viability significantly lowered (T cells only: 69.5 ± 10%; MCF7 CTRL: 48.6 ± 4.5%; MLR-primed: 24.7±3.5%; MIX-primed: 27.5±10%; Figure 4B , left panel). Viable T-cell proliferation did not vary in different culture conditions (T cells only: 100%; MCF7 CTRL: 79±9.9%; MLR-primed: 91 ± 11.2%; MIX-primed: 96 ± 12.3%; Figure 4B , middle panel). A significant increase in the amount of T regulatory cells was observed when T cells were co-cultured with MCF7, regardless of their EMT status (T cells only: 1%; MCF7 CTRL: 2.57±0.25%; MLR-primed: 7.2 ± 1.8%; MIX-primed: 7.5 ± 1.8%; Figure 4B , right panel). However, MLR-and MIX-priming induced a significantly higher amount of T regulatory cells in comparison to what was observed when T cells were co-cultured with MCF7 in control conditions ( Figure 4B, right panel) .
Finally, T-cell viability was significantly lower in all the coculture conditions with HepG2 cells (T cells only: 70 ± 8.4%; HEPG2 CTRL: 37±8.8%; MLR-primed: 26±7.6%; MIX-primed: 25 ± 6.0%; Figure 4A , left panel). A statistically significant decrease was also observed by comparing the viability of T cells in coculture with MIX-primed HepG2 vs HepG2 CTRL ( Figure 4C , middle panel). Viable T-cell proliferation was reduced regardless of HepG2 EMT status (T cells only: 100%; HEPG2 CTRL: 82 ± 4.3%; MLR-primed: 79±4.6%; MIX-primed: 81±8.8%; Figure 4C , middle panel). Similarly, a significant increase in the amount of T regulatory cells was observed regardless of HepG2 EMT status (T cells only: 1%; HepG2 CTRL: 3.15 ± 0.61%; MLR-primed: 7.14±0.96%; MIX-primed: 8.57±1.85%; Figure 4C , right panel). However, MLR-and MIX-priming induced a significantly higher amount of T regulatory cells in comparison to what observed when T cells were co-cultured with HepG2 in control conditions ( Figure 4C , right panel).
Mechanisms involved in cancer cell immunomodulation following EMT. As MCF7 and HepG2 had a prevalent pro-apoptotic effect on T cells, while A549 mainly inhibited T-cell proliferation without inducing significant apoptosis, we investigated the involvement of FasL and IDO pathways in the immunomodulatory properties acquired by cancer cells after EMT induction.
FasL protein expression by flow cytometry was undetectable in all the cancer cell lines both before and after EMT induction with either MLR-or MIX-priming (data not shown). In addition, ELISA assay did not detect significant concentrations of soluble FasL in the cell supernatants of any of the culture conditions (data not shown).
The involvement of IDO in the immunomodulatory properties of cancer cells was first measured by qRT-PCR ( Figure 5A ). After MLR-and MIX-priming, all the cell lines significantly upregulated ido1 transcription, particularly following MIX-priming (normalised expression of ido1 in A549 CTRL: 1; in MLR-primed A549: 4313; in MIX-primed A549: 46 666; in MCF7 CTRL: 1; in MLRprimed MCF7: 478; in MIX-primed MCF7: 22 626; in HepG2 CTRL: 1; in MLR-primed HepG2: 400; in MIX-primed HepG2: 4000; Figure 5A ). In addition, after EMT induction with MLR-or MIX-priming, ido1 resulted in overexpression at the protein level in all the three cancer cell lines ( Figure 5B ). In particular, ido1 level was higher and paralled EMT evidence following MIX-priming, as confirmed by E-cadherin downmodulation and increased expression of Snail1 ( Figure 5B ). IFN-g was the main inflammatory cytokine responsible for this effect, further enhanced by TNF-a. In fact, EMT induction in the absence of IFN-g, that is, with either TGF-b only or TGF-b þ TNF-a, did not determine a significant IDO-1 upregulation (Supplementary Figure S1) , thus paralleling MSC behavior following inflammatory priming (Krampera, 2011) .
To test IDO effect, T-cell viability and proliferation assays were repeated with or without the specific inhibitor of IDO, that is, L-1MT. The inhibition of T-cell proliferation with A549 cells in control conditions and after MLR-and MIX-priming was almost completely restored in the presence of L-1MT (A549 CTRL: 51.5±2.9%; A549 CTRL þ L-1MT: 88±5.5%; MLR-primed A549:
16.1±4.6%; MLR-primed A549 þ L-1MT: 82.6±5.8%; MIXprimed A549: 10.4 ± 7.5%; MIX-primed A549 þ L-1MT: 82.3±7.3%; Figure 5C , left panel). Similar results on T-cell proliferation were obtained by adding L-1MT to the co-culture of T cells with MCF7 and HepG2 cell lines following EMT induction (MLR-primed MCF7: 24.7 ± 3.5%; MLR-primed MCF7 þ L-1MT: 59±9.43%; MIX-primed MCF7: 27.5±10%; MIX-primed MCF7 þ L-1MT: 62 ± 9.1%; MLR-primed HepG2: 26 ± 7.6%; MLR-primed HepG2 þ L-1MT: 73.6±5.2%; MIX-primed HepG2: 25 ± 6.0%; MIX-primed HepG2 þ L-1MT: 78 ± 7.9%), but not with MCF7 and HepG2 at basal conditions (MCF7 CTRL: 48.6±4.5%; MCF7 CTRL þ L-1MT: 52 ± 6.9%; HepG2 CTRL: 37 ± 8.8%; HepG2 CTRL þ L-1MT: 45.6±6.8%; Figure 5C , middle and right panels). As expected, the addition of L-1MT to the culture media did not change significantly the amount of T regulatory cells induced by the co-culture of T cells with MCF7 and HepG2 (data not shown).
DISCUSSION
EMT molecular mechanisms have been extensively studied as they are a key step towards tumour development and dissemination through the induction of highly invasive cancer phenotype. In addition, EMT may drive the inflammatory reactions occurring during cancer development and, in turn, is influenced by the inflammatory microenvironment (Mantovani et al, 2008; López-Novoa and Nieto, 2009; Grivennikov et al, 2010) . However, how cancer cells may affect the immune system during EMT is still only partially uncovered (Uyttenhove et al, 2003; Kudo-Saito et al, 2009; Lob et al, 2009a; Joffroy et al, 2010) . In this study, we hypothesised that cancer epithelial cells undergoing EMT following inflammatory priming may acquire at least some of the typical inhibitory properties commonly expressed by MSCs, including IDO activation (Krampera, 2011) , which would give some cues to explain their capability of surviving in a potentially hostile inflammatory microenvironment and escaping the specific anti-tumour immune response.
According to our hypothesis, we demonstrate here that EMT can be triggered by cytokines normally produced by the inflammatory microenvironment (TGF-b, TNF-a and IFN-g), as well as by the supernatant derived from in vitro immune reactions, such as MLR. Inflammatory-induced EMT promotes a number of variable immune-modulatory mechanisms depending on the cancer cell origin, including: interference with proliferation of NK and B cells (A549 and MCF-7 cell lines) and T cells (A549 and HepG2); apoptosis induction on NK cells (A549 and HepG2 cell lines), B cells (MCF7 cell line) and T cells (MCF7 and HepG2 cell lines); and expansion of both regulatory T (MCF7 and HepG2 cell lines) and B cells (MCF7 cell line). All the above-mentioned mechanisms of immune modulation are shared by MSCs of different origin, except apoptosis induction on immune effector cells, which is rarely observed with MSCs (Krampera, 2011; Di Trapani et al, 2013) and therefore seems to be a peculiar feature of cancer cells undergoing EMT (Uyttenhove et al, 2003; Muller et al, 2005; Lob et al, 2009a) . In any case, we confirm that IDO pathway after EMT induction by inflammatory stimuli is an important, although not unique, molecular mechanism responsible for T-cell inhibition, as previously shown (Uyttenhove et al, 2003; Muller et al, 2005; Lob et al, 2009a) ; by contrast, Fas-FasL pathway does not seem to be involved in T-cell apoptosis induction, at least under these experimental conditions. As previously mentioned, a different pattern of inhibitory mechanisms following inflammation-induced EMT has been found depending on the origin of cancer cell lines. In particular, A549 cells deriving from lung adenocarcinoma appear to influence immune reactions mainly by reducing NK cell viability and proliferation, and hampering T-cell proliferation, without significant induction of regulatory B and T cells. By contrast, MCF-7 cells, deriving from breast cancer, is capable of affecting NK cell proliferation without inducing apoptosis, significantly impair B-cell functions by lowering their viability and proliferation and inducing B regulatory cells and hamper T-cell response through both pro-apoptotic effects, without modifying proliferation rate, and induction of T regulatory cells. Finally, HepG2 cells, deriving from hepatocarcinoma, clearly hamper T-cell functions by both inhibiting survival and inducing T regulatory cells; however, they have opposite effects on NK cells, by inducing both cell apoptosis and proliferation, and B cells, whose proliferation is supported, thus probably selecting some NK and B-cell subsets that might be instrumental to HepG2 cell survival (Table 1) .
Some of the peculiarities can be explained by the immunophenotypic differences of the three cell lines in the expression, following EMT induction, of class I (upregulated by A549 and MCF7) and II (upregulated by A549 and MCF7) HLA molecules, in the absence of co-stimulatory molecule expression, such as CD80 and CD86 (data not shown), thus leading to the lack of NK cell activation or T-and B-cell anergy (Schwartz, 1990; Diederichsen et al, 2003; Chang et al, 2005) . However, other functional properties, such as the induction of B regulatory cells by MCF7 cell line and T regulatory cells by MCF7 and HepG2 cell lines, are probably related to the tissue of origin and the specific molecular pathways triggered by inflammatory-mediated EMT induction. Nevertheless, both B and T regulatory cells have been recently associated with tumour progression and are reciprocally linked (Olkhanud et al, 2011; Balkwill et al, 2013) ; in addition, T regulatory cells may impair survival and proliferation of activated CD4 þ and CD8 þ T cells (Grossman et al, 2004; Viguer et al, 2004) .
Our data further confirm the important role of IDO pathway in T-cell inhibition by cancer cells following inflammation-induced EMT, regardless of their tissue of origin. IDO creates an immunosuppressive microenvironment by depleting tryptophane and accumulating kynurenine metabolites (Fallarino et al, 2006; Platten et al, 2012) , and it is a general mechanism of immune modulation shared by MSCs both in normal and cancer microenvironment (Krampera, 2011; Ling et al, 2014) . IDO expression has been used in cancer patients as a biomarker to monitor disease activity and response to therapy (Riesenberg et al, 2007; Platten et al, 2012) , as its expression is increased in many cancer cell types (Ge et al, 2000a; Tajiri et al, 2003) ; consequently, specific IDO inhibitors have been suggested for cancer therapy (Lob et al, 2009b) .
In summary, our work shows that the acquisition through inflammatory stimuli of mesenchymal phenotype by cancer cells of different origin is associated with the onset of MSC-like immuneregulatory functions and some additional properties, such as apoptosis induction in immune effector cells, which all may lead to tumour immune escape and, consequently, to cancer progression and metastatic dissemination. 
Abbreviations: EMT ¼ epithelial-to-mesenchymal transition; IDO ¼ indoleamine 2,3-dioxygenase; NK ¼ natural killer; k ¼ downregulated; m ¼ upregulated; ' ¼ ' ¼ unchange; ND ¼ not detected.
